Weed management in the pre-transplantation of coffee plants is an essential condition for the future success of the crop. Currently, the producer has few options to perform chemical management at this stage. Therefore, one of the solutions that is being used is the tank mixing of products proven efficient with new products on the market, such as indaziflam. The objective of this study is to know the selectivity of indaziflam, associated or not with oxyfluorfen, in coffee pre-planting and its effectiveness in weed control. Thus, the following treatments were tested in the field: indaziflam (25 g ha -1 a.i.), indaziflam (50 g ha -1 a.i.), oxyfluorfen (960 g ha -1 a.i.), indaziflam (25 g ha -1 a.i.) + oxyfluorfen (960 g ha -1 a.i.), indaziflam (50 g ha -1 a.i.) + oxyfluorfen (960 g ha -1 a.i.), plus a weeded and a non-weeded control. All treatments caused low intoxication in the seedlings, but without impairing the development and morphological variables of the plants. The treatments were efficient in controlling the species Bidens pilosa L., Commelina benghalensis L., Urochloa decumbens, Emilia fosbergii and Melampodium perfoliatum until 68 days after application. At 104 days, it was observed that there was a reduction in the efficiency of the products. It is concluded that the associated use of indaziflam and oxyfluorfen does not cause intoxications capable of interfering with the development of coffee plants. The association of these herbicides or their isolated applications is efficient in the control of weeds in the pre-transplantation of coffee plants, and the choice of the best management strategy is dependent on the weed community present in each area.
INTRODUCTION
Brazil is the world's largest coffee producer, exporter and consumer. It is estimated that the country has 2,209 hectares of planted area between the Arabica and Conilon species, and production of 49.67 million bags; Minas Gerais is the most active state, with 1,180 hectares planted and production of about 28.5 million bags per year (CONAB, 2019) .
The success of coffee agribusiness is conditioned by the rational use of several 1, 2, 3, 4, 5, 6 Universidade Federal de Viçosa Campus Rio Paranaíba /UFV-CRP Instituto de Ciências Agrárias/ IAP -Km 7 -Zona Rural MG-230 -Rodoviario -Rio Paranaíba -MG, 38810-000-Rio Paranaíba - laisfpucci@gmail.com, gustavogamp@hotmail.com, deividepatrikalves123@gmail.com, carol.agomes11@gmail.com, marceloreis@ufv.br production factors, such as fertilization (Burak et al., 2012; Serafim et al., 2011) , irrigation (Martins et al., 2007; Oliveira et al., 2010) and phytosanitary management (Silva et al., 2018; Santos et al., 2014; Silva et al., 2012; Fernandes, 2009) . In this context, weed management is extremely important, since it reduces the competition that weeds have with the crop by diverse growth factors, besides preserving the soil and extending the useful life of the coffee trees (Cogo et al., 2013; Alcãntara & Ferreira, 2000) . and risks to successor crops. The hypothesis of this study is to verify if the herbicides oxyfluorfen and indaziflam can be used or not mixed in the tank, without loss of efficiency, besides making a parallel between the products with respect to the spectrum of weed control and the time in which they remain active in the soil, controlling weeds.
In this way, the objective of this research was to assess the selectivity of indaziflam, associated or not with oxyfluorfen, in coffee pre-transplantition and its effectiveness in weed control.
MATERIAL AND METHODS
The experiment was carried out in the field on the Donanas farm, located in the municipality of Rio 46°7'58.44"O) , at 1124 meters altitude. The average temperature of the region is 20.4 °C and the average annual rainfall is 1533 mm, the climate of the region is classified as Cwa (CPRM, 2019) .
The experiment was set on December 25, 2017, using 'Topázio' coffee (Coffea arabica L.), cultivated at spacing of 3.6 m between rows and 0.5 m between plants, totaling a population of 5,555 plants ha -1 .
The treatments consisted of the application of the herbicides at the respective doses: indaziflam (25 g ha -1 a.i.), indaziflam (50 g ha -1 a.i.), oxyfluorfen (960 g ha -1 a.i.), indaziflam (25 g ha -1 a.i.) + oxyfluorfen (960 g ha -1 a.i.), indaziflam (50 g ha -1 a.i.) + oxyfluorfen (960 g ha -1 a.i.), as well as a weeded and a non-weeded control. The following trademarks were used: Alion® and Goal®. The experimental design was in randomized blocks, with four replicates, totaling 28 experimental plots (8 m 2 ). The seedlings were spaced at 3.5 meters between rows and 50 cm between plants.
The treatments were applied in coffee preemergence, before transplanting the seedlings. A costal electric sprayer, coupled to 2L bottles, equipped with dual fan tips (TT 11002), was used for the application. The established flow rate was 200 L ha -1 nozzle, at a range of 0.5 m on each side of the planting line, so that the planting line does not receive the herbicide. Two days after application (DAA), the seedlings were transplanted. The seedlings were standardized with 3 pairs of fully expanded leaves.
At 30, 68 and 104 DAA, the control spectrum of the products was evaluated on the following weeds: "picão preto" (Bidens pilosa L.), "trapoeraba" (Commelina benghalensis L.), Weed infestation in coffee plantations can result in losses to the producer, as both compete for water and nutrients for their growth and development (Agostinetto et al., 2008) . Within the production system, it is necessary to know the weed species that are most frequent, in order to carry out an adequate control recommendation (Rocha et al., 2017) .
Newly transplanted coffee seedlings lead to a reduced soil shading condition, especially due to the size of the young plant, which favors weed emergence (Fialho et al., 2011) . In addition, coffee seedlings show sensitivity to the various active ingredients of herbicides registered for crop, making it difficult to handle weeds at the beginning of the cycle.
Currently, the number of herbicides registered for use in coffee is very limited (MAPA, 2019), and the use of mechanical practices, such as the use of brushcutters and manual weeding, are of high cost and low efficiency. In this context, chemical control in coffee trees has been performed with repeated applications of glyphosate and oxyfluorfen (Magalhães et al., 2012) . Thus, the absence of rotation of action mechanisms in coffee plants is of concern, since it can lead to the selection of tolerant and/or biotypes resistant weeds, caused by the intensive use of herbicides, as already observed for several species with the use of glyphosate (Christoffoleti and Nicolai, 2016) . In the case of oxyfluorfen, in recent years, several producers have reported that this product has presented a loss of efficiency, however without scientific proof so far. The physicochemical characteristics of the molecules are important to understand its behavior in the soil, especially its persistence in the control of weeds (Pereira et al., 2018) .
The herbicide indaziflam is a new alternative for use in coffee plantations. It was introduced in the Brazilian market in 2016, is a product used in pre-emergence, registered for weed control also in sugarcane crops and fruit plantations. It belongs to the chemical group alkylazine, presenting a broad spectrum of action and long-lasting action, besides efficiency with low dose applications (Silva et. al., 2017; Guerra et al., 2013) .
With the recent normative instruction No. 40, dated October 11, 2018 (MAPA, 2019 , the use of herbicides in tank mixing will be an increasingly used practice by producers, but lacking studies that prove the effectiveness of these mixtures over weed control, possible damage to crops of interest Pucci, L. F. et al. 361 signalgrass (Urochloa decumbens), "falsa serralha" (Emilia fosbergii) and "estrelinha" (Melampodium perfoliatum), plants commonly found in coffee plantations and of greater abundance in the area. This evaluation was performed using a square of 0.5 x 0.5 m (0.25 m 2 ) that was randomly launched twice in a representative area of each plot and the target weeds were then identified and evaluated the percentage of control (Barcellos Júnior et al., 2016) . At 30, 68 and 104 DAA were also evaluated the intoxication caused in plants, according to the grading scale proposed by the Brazilian Society of Weed Science (SBCPD, 1995) , where 0% represents no injury to plants and 100%, total death.
At 71 DAA, plant height was measured up to the second bud, and stem diameter, two centimeters of the soil surface of 6 plants per plot, using a 300-mm digital caliper (Digimess).
Data on the variables weed control and intoxication of coffee plants were submitted to descriptive analysis and presented in the form of bar charts, with their respective standard deviations. The morphological variables plant height and diameter were submitted to analysis of variance and, for the significant factors, the means were compared by the Tukey test (p<0.05). The Speed Stat ® software was used for statistical analyses and Sigmaplot 12.0 ® for graphing.
RESULTS AND DISCUSSION
There was low intoxication of coffee plants in all the treatments to which they were submitted (Figure 1) . At 30 DAA, it was observed that the isolated use of oxyfluorfen, and its association with the two doses of indaziflam, were the treatments that caused the most damage to the seedlings. However, in none of the treatments did severe intoxications occur, up to 20%, which is agronomically acceptable, since the plants are able to recover from the damage (Paiva et al., 2015) . At 68 and 104 DAA, it was observed that there was a gradual reduction in the symptoms, with percentages lower than 3%, in the last evaluation.
The presence of oxyflorfen isolatedly in the soil caused symptoms, initially the appearance of leaf burns and dark green spots was observed which, according to Rodrigues and Almeida (2011), can be explained by the rupture of the cell membrane and, consequently, the extravasation of the cytoplasmic fluid in the cellular intervals.
In a study about tolerance of coffee seedlings to post-emergence herbicides, observed that the herbicide oxyfluorfen, applied directly under the plants, also caused phytotoxic effects on the plants, characterized by burns and deformations throughout the blade leaf area reached (Ronchi & Silva, 2003) . In a study also working with oxyfluorfen in pre-emergence, describe that this characteristic was more present in new leaves and in points of intense growth, as in new shoots and in the apical meristem, while in the older leaves, the most predominant symptom was the appearance of chlorotic points (Silva et al., 2017) .
The seedlings treated with indaziflam isolated were less intoxicated, when compared to the herbicide oxyfluorfen. On the other hand, when this herbicide was associated with oxyfluorfen, it was observed that the intoxications were similar to those observed for oxyfluorfen alone, regardless of the evaluation period.
Indaziflam interrupts the formation of crystals in the cell wall, with no new leaves appearing, but the fully developed leaves will hardly be affected by indaziflam, since cell wall formation is already completed and no new cellulose synthesis occurs (Guerra et al., 2013) , justifying the smallest symptoms observed by this herbicide.
At 71 DAA, no change was observed in the height and diameter of coffee plants with the exposure of the treatments (Table 1) .
At 30 DAA all treatments were efficient in controlling weeds B. pilosa, E. fosbergii and M. perfoliatum, with control percentages close to 100% (Figure 2 ) and this efficiency was maintained until 104 DAA. Magalhães et al.
(2012) also observed satisfactory oxyfluorfen control over Emilia fosbergii, Sida glaziovii and S. rhombifolia in the implantation of the coffee crop, however these authors evaluated the action of this herbicide only up to 75 DAA.
The application of indaziflam isolated at both doses, resulted in the control of C. benghalensis in average below 80% from 30 DAA considered unsatisfactory. C. benghalensis is a difficult-to-control plant due to its tolerance to glyphosate the main herbicide used in coffee plantations (Oliveira et al., 2009 ). Lorenzi (2008 describes it as a perennial, herbaceous and very frequent weed in crops in addition to being among the species that compete the most with the coffee crop (Oliveira et al., 2005) .
The use of oxyfluorfen and its mixtures with indaziflam, led to the control near 100% of C. benghalensis up to 68 DAA. However, at 104 DAA, a reduction in control efficiency was observed, reaching average values close to 70 %. Test F 1.31* $/1 1.46* $ /1 * -significant to 5 % by the test F. respectively. $ Multiple comparisons by Tukey test were not significant /2 Oxy+Ind (0.05): oxyfluorfen (4 L ha -1 ) + indaziflam (0.05 L ha -1 ); Oxy+Ind (0.1): oxyfluorfen (4 L ha -1 )+indaziflam (0.1 L ha -1 ).
According to Magalhães et al. (2012) , 75 DAA is the time that practically ends the expected period for the residual effect of oxyfluorfen. Being this time of control depends on factors related to the soil and the climate of the region (Silva & Silva, 2013) .
The control of U. decumbens was satisfactory (above 80%) with the use of all treatments up to 68 DAA, with emphasis on the use of the highest dose of indaziflam and oxyfluorfem alone and in a mixture, which obtained controls close to 100 %. At 104 DAA, it was observed that all the treatments lost effectiveness, with values lower than the considered satisfactory. This fact may be related to soil and climatic factors that may alter herbicide availability for weed control (Chagas et al., 2019) .
The application of indaziflam (60 g ha -1 ) in pre-emergence of annual grasses presented 80 and 90% control of grass growth, analyzed at 195 DAA (Brosnan et al., 2011; Brosnan et al., 2012; Perry et al.; . Other studies conducted in Brazil also demonstrated that the application of indaziflam at doses above 100 g ha -1 in pre-emergence of the species Ageratum conyzoides, Sida rhombifolia and Digitaria horizontalis. yielded satisfactory control for a period up to 120 days after application (Christoffoleti & Nicolai et al., 2016) . In study about the consequences of noncontrol of U. decumbens, that can cause a reduction in coffee growth, even at low densities (Fialho et al., 2011 and Fialho et al., 2010) . The authors further state that it is characteristic of C 4 metabolism species, such as grasses. to become highly competitive with C 3 species, such as coffee, mainly due to rapid growth and shading capacity in the early development stages.
The results of this research indicated the possibility of using any of the isolated products and mixtures tested, which increases the possibility of rotation of action mechanisms and spectrum of weed control in the pre-transplantation management of coffee plants.
CONCLUSIONS
The associated use or not of indaziflam and oxyfluorfen does not cause intoxications in coffee plants.
The association of these herbicides or their isolated applications is effective in weed control in the pre-transplantation of coffee plants. The choice of the best management strategy is dependent on the weed community present in each area.
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